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PREFACE. XIU 

scientific world within the last four years, of 
which I remain ignorant; but the reader must 
accept as an apology the increasing difficulty of 
keeping pace with the rapid progress of Geology, 
and the various sciences which are so intimately 
connected with it. 
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Ch. II] THEORY OF STRABO. 25 

Augustan and later ages. Strabo, in particular, enters 
largely, in the second book of his Geography, into the 
opinions of Eratosthenes and other Greeks on one of the 
most difficult problems in geology, viz. by what causes 
marine shells came to be plentifully buried in the earth 
at such great elevations and distances from the sea. 

He notices, amongst others, the explanation of 
Xanthus the Lydian, who said that the seas had once 
been more extensive, and that they had aflerwards 
been partially dried up, as in his own time many lakes, 
rivers, and wells in Asia had failed during a season of 
drought. Treating this conjecture with merited dis- 
regard, Strabo passes on to the hypothesis of Strato, 
the natural philosopher, who had observed that tlie 
quantity of mud brought down by rivers into the 
Euxine was so great, that its bed must be gradually 
raised, while the rivers still continue to pour in an un- 
diminished quantity of water. He, therefore, conceived 
that, originally, when the Euxine was an inland sea, 
its level had by this means become so much elevated 
that it burst its barrier near Byzantium, and formed a 
communication with the Propontis; and this partial 
drainage, he supposed, had already converted the left 
side into marshy ground, and thus, at last, the whole 
would be choked up with soil. So, it was argued, the 
Mediterranean had once opened a passage for itself 
by the Columns of Hercules into the Atlantic ; and 
perhaps the abundance of sea-shells in Africa, near 
the Temple of Jupiter Ammon, might also be the de- 
posit of some former inland sea, which had at length 
forced a passage and escaped. 

But Strabo rejects this theory, as insufficient to slc- 
count for all the phenomena, and he proposes oive o^ 
his own, the profoundness of which modern geoVogvsts 
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same time the powerful obstacles opposed, in that age, 
to the general reception of enlarged views in the 
science. It was still a favourite dogma, that the fossil 
remains of sheUs and marine creatures were not of 
animal origin; an opinion adhered to by many from 
their extreme reluctance to believe, that the earth 
could have been inhabited by living beings before a 
great part of the existing mountains were formed. In 
reference to this controversy, Steno had dissected a 
shark recently taken from the Mediterranean, and had 
demonstrated that its teeth and bones were identical 
with many fossils found in Tuscany. He had also 
compared the shells discovered in the Italian strata 
with living species, pointed out their resemblance, and 
traced the various gradations from shells merely cal- 
cined, or which had only lost their animal gluten, to 
those petrifactions in which there was a perfect sub- 
stitution of stony matter. In his division of mineral 
masses, he insisted on the secondary origin of those 
deposits in which the spoils of animals, or fragments 
of older rocks were inclosed. He distinguished be- 
tween marine formations and those of a fluviatile 
character, the last containing reeds, grasses, or the 
trunks and branches of trees. He argued in favour of 
the original horizontality of sedimentary deposits, at- 
tributing their present inclined and vertical position 
sometimes to the escape of subterranean vapours, 
heaving the crust of the earth from below upwards, 
snd sometimes to the falling in of masses over-lying 
subterranean cavities. 

He declared that he had obtained proof that Tuscany 
must successively have acquired six distinct configura- 
tions, having been twice covered by water, twice \a\d 
fywjth a level, and twice with an irregular and uneveu 
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there might be some connection between the disap- 
pearance of certain kinds of animals and plants, and 
the changes wrought by earthquakes in former ages. 
Some species, he observes with great sagacity, are 
** peculiar to certain places, and not to be found else- 
where. If, then, such a place had been swallowed up^ 
it is not improbable but that those animate beings may 
ha?e been destroyed with it ; and this nmy be true 
both of aerial and aquatic animals : for those animated 
bodies, whether vegetables or animals, which were 
naturally nourished or refreshed by the air, would be 
destroyed by the water," &c.* Turtles, he adds, and 
such large ammonites as are found in Portland, seem 
to have been the productions of hotter countries ; and 
it is necessary to suppose that England once lay under 
the sea within the torrid zone ! To explain this and 
similar phenomena, he indulges in a variety of specu- 
lations concerning changes in the position of the axis 
of the earth's rotation, << a shifting of the earth's centre 
of gravity, analogous to the revolutions of the magnetic 
pole," &C. None of these conjectures, however, are 
proposed dogmatically, but rather in the hope of pro- 
moting fresh inquiries and experiments. 

In opposition to the prejudices of his age, we find 
him arguing against the idea that nature had formed 
fossil bodies " for no other end than to play the mimic 
in the mineral kingdom;" — maintaining that figured 
stones were " really the several bodies they represent, 
or the mouldings of them petrified," and " not as some 
have imagined, * a lusus naturae,' sporting herself in 
the needless formation of useless beings." f 

• Postb. Works, p. S27. 

t Posth. Works, Lecture, Feb, 15, 1688. Hooke expVamed, 
"^considerable clearness, the different modes wherein orgatac 
VOL, I, n 
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containing petrifactions. The ocean, he says, deserts 
its shores in many countries, as on the borders of the 
Baltic ; but the rate of recession has beefi so slow in 
Hie last 2000 years, that to allow the Apennines, whose 
summits are filled with marine shells, to emerge to 
their present height, would have required about 80,000 
years, — a lapse of time ten times greater, or more, 
than the age of the universe. We must therefore refer 
the phenomenon to the command of the Deity, related 
by Moses, that << the waters should be gathered to- 
gether in one place, and the dry land appear.*' Gesner 
adopted the views of Leibnitz, to account for the re- 
treat of the primeval ocean : his essay displays much 
erudition; and the opinions of preceding writers of 
Italy, Germany, and England are commented upon 
with fairness and discrimination. 

Arduino, 1759. — In the year following, Arduino*^ 
in his memoirs on the mountains of Padua, Vicenza, and 
Verona, deduced, from original observations, the dis- 
tmction of rocks into primary, secondary, and tertiary, 
and showed that in those districts there had been a 
succession of submarine volcanic eruptions. 

MicheUy 1760 — In the following year (1760) the 
Rev. John M ichell, Woodwardian Professor of Miner- 
alogy at Cambridge, published in the Philosophical 
Transactions, an Essay on the Cause and Phenomena 
of Earthquakes.f His attention had been drawn to 

* Giomale del Giiselini, 1759. 

t See a Sketch of the History of English Geology, by Dr. Fitton, 
in Edinb. Rey. Feb. 1818,re.edited Lond. and Edinb. Phil. Mag. 
Toll, and ii. 1832-SS. Some of Mtchell's observations antici- 
pite in so remarkable a manner the theories established forty year« 
tfterwards, ihat his writings would probably have formed aiv eta 
u Hie sdenee, if Ids researches had been uninterrupted. HeYie\d, 
VOL, I, g 
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proofs of the greater extent of the latter sea at no 
distant era in the earth's history. His memoir on the 
fossil bones of Siberia attracted attention to some of 
the most remarkable phenomena in geology. He 
stated that he had found a rhinoceros entire in the 
frozen soil, with its skin and flesh : an elephant, found 
afterwards in a mass of ice on the shore of the North 
Sea removed all doubt as to the accuracy of so won- 
derful a discovery.* 

The subjects relating to natural history which en- 
gaged the attention of Pallas, were too multifarious to 
admit of his devoting a large share of his labours ex- 
clusively to geology. Saussure, on the other hand, 
employed the chief portion of his time in studying 
the structure of the Alps and Jura, and he provided 
valuable data for those who followed him. He did not 
pretend to deduce any general system from his nu- 
merous and interesting observations; and the few 
theoretical opinions which escaped from him, seem, 
h*ke those of Pallas, to have been chiefly derived from 
the cosmological speculations of preceding writers. 

• Not. comm. Petr. XVII. Cuvier, Eloge de Pallas. 
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their success, and the consequences of the Revolution, 
had alarmed the most resolute minds, while the ima- 
gination of the more timid was continually haunted by 
dread of innovation, as by the phantom of some fearful 
dream. 

VaUaire, — Voltaire had used the modem discoveries 
m physics as one of the numerous weapons of attack 
and ridicule directed by him against the Scriptures. 
He found that the most popular systems of geology 
were accommodated to the sacred writings, and that 
much ingenuity had been employed to make every 
&ct coincide exactly with the Mosaic account of the 
creation and deluge. It was, therefore, with no 
friendly feelings that he contemplated the cultivators 
of geology in general, regarding the science as one 
which had been successfully enlisted by theologians as 
an ally in their cause. * He knew that the majority 
of those who were aware of the abundance of fossil 
shells in the interior of continents, were still persuaded 
that they were proofs of the universal deluge ; and as 
the readiest way of shaking this article of faith, he en- 
deavoured to inculcate scepticism as to the real nature 
of such shells, and to recall from contempt the ex- 
ploded dogma of the sixteenth century, that they were 

* In allusion to the theories of Burnet, Woodward, and other 
physico-theological writers, he declared that they were as fond of 
changes of scene on the face of the globe, as were the populace at 
i play. « Every one of them destroys and renovates the earth 
•fter his own fashion, as Descartes framed it : for philosophers 
pot themselves without ceremony in the place of God, and think 
to create a universe with a word."-— Dissertation envoyee a TAca- 
^iiaufi de Boulogne, sur les Changemens arrives dans notre Globe. 
Unfortunately, this snd similur ridicule directed against tV\e co^ 
n^jpa/stt wag too well deserved, 

VOL, I, p 
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little modificati<Hiy and without any improvement, from 
his predecessors. They had not the smallest found- 
ation either in Scripture or in common sense, and 
ware probably approved of by many as being so ideal 
and unsubstantial, that they could never come into 
violent collision with any preconceived opinions. 

According to De Luc, the first essential distinction 
to be made between the various phenomena exhibited 
on the surface of the earth was, to determine which 
were the results of causes still in action, and which had 
been produced by causes that had ceased to act. The 
form and composition of the mass of our continents, 
he said, and their existence above the level of the sea, 
must be ascribed to causes no longer in action. These 
continents emerged, at no very remote period, on the 
sudden retreat of the ocean, the waters of which made 
their way into subterranean caverns. The formation 
of the rocks which enter into the crust of the earth 
began with the precipitation of granite from a pri« 
mordial liquid, after which other strata containing the 
remains of organized bodies were deposited, till at last 
the present sea remained as the residuum of the pri- 
mordial liquid, and no longer continued to produce 
mineral strata. * 

WUUam Smithy 1790.— While the tenets of the 
rival schools of Freyberg and Edinburgh were warmly 
espoused by devoted partisans, the labours of an indi- 
vidual, unassisted by the advantages of wealth or 
station in society, were almost unheeded. Mr. William 
Smith, an English surveyor, published his '* Tabular 
View of the British Strata" in 1790, wherein he pro- 

• Elementary Treatise on Geology. London, 1809. Ttw\s- 
lated hj^lJela F7t& 
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began at a later period ; and in every step which ithai 
hitherto made towards sound theoretical principles, it 
has had to contend against more violent prepossession!. 
The practical advantages already derived from it have 
not been inconsiderable : but our generalizations are 
yet imperfect, and they who come after us may be 
expected to reap the most valuable fruits of our labour. 
Meanwhile the charm of first discovery is our own; 
and, as we explore this magnificent field of inquiry, 
the sentiment of a great historian of our times maj 
continually be present to our minds, that <<he wlu) 
calls what has vanished back again into being, enjoys 
a bliss like that of creating/'*' 

* Niebuhr*s Hist, of Rome, vol. i. p. 5. Hare and Thirlwant 
translation. 
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System on the assumption of the immobility of the 
earth. 

Amongst other fanciful conjectures concerning the 
history of Egypt, we may suppose some of the follow- 
ing to be started. *^ As the banks of the Nile have 
been so recently colonized for the first time> the 
curious substances called mummies could never in 
reality have .belonged to men. They may have been 
generated by some plastic virtue residing in the interior 
of the earth, or. they may be abortions of nature pro- 
duced by her incipient efforts in the work of creation. 
For if deformed beings are sometimes born even now, 
when the scheme of the universe is fully developed, 
many more may have been ^sent before their time, 
scarce half made up,* when the planet itself was in the 
embryo state. But if these notions appear to derogate 
from the perfection of the Divine attributes, and if 
these mummies be in all their parts true represent- 
ations of the human form, may we not refer them to 
the future rather than the past? May we not be 
looking into the womb of Nature, and not her grave ? 
May not these images be like the shades of the unborn 
in Virgil's Elysium — the archetypes of men not yet 
called into existence ? " 

These speculations, if advocated by eloquent writers, 
would not fail to attract many zealous votaries^ for 
they would relieve men from the painful necessity of 
renouncing preconceived opinions. Incredible as such 
scepticism may appear, it has been rivalled by many 
^stems of the sixteenth and seventeenth centuries, 
and among others by that of the learned Falloppio, who 
regarded the tusks of fossil elephants as earthy con- 
cretions, and the pottery or fragments of vases m t\v^ 
Monte Tegtacea, near Rome, as works of nature, axv^ 
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nents and islands occupy an area scarcely exceeding 
one fourth of the whole superficies of the spheroid. 
.Now, on a fair estimate of probability, we may rea- 
sonably assume that there will not, at any given epoch, 
be more than about one fourth dry land in a particular 
r^ion; such, for example, as within the arctic and 
antarctic circles. If, therefore, at present there should 
Jiappen, in the only one of these regions which we can 
explore, to be much more than this average proportion 
of land, and some of it above five thousand feet in 
height, this alone afibrds ground for concluding that, 
in the present state of things, the mean heat of the 
climate is below that which the earth's surface, in its 
more ordinary state, would enjoy. This presumption 
would be heightened, were we to assume that the 
mean depth of the Atlantic and Pacific oceans is as 
great as some astronomers have imagined * ; for then 



* See Young's Nat. Phil., Lect xlvii. ; Mrs. Somerville*s Con- 
nex. of Phys. Sd., sect. 14. p. 110. Laplace, endeayouring to 
estimate the probable depth of the sea from some of the phenomena 
of the tides, says of the ocean generally, « que sa profondeur mo- 
yenne est du mSme ordre que la hauteur moyenne des continens et 
des isles au-dessus de son niveau, hauteur qui ne surpasse pas mille 
metres (3280 ft.)." Mec. Celeste, Bk. xi. et Syst. du Monde, 
p' 254. The expression « du mSme ordre*' admits in mathe- 
matical language of considerable latitude of signification, and does 
not mean that the depth of the water below the level of tlie sea 
corresponds exactly to the height of the land above it. I have 
^deavoured, in vain, after consulting several eminent mathema- 
ticians, among others, Professor Airy, Mr. Lubbock, and Mr. 
Wbewell, to arrive at some conclusion as to the absolute depth of 
^e ocean. My informants all agree in declaring that the hypo- 
^'cal data on which the calculations of Laplace necessarily 
proceeded cannot give even an approximation to a solution of 
the problem. Neither does Mr. Whewell believe in the allef^ed 
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nirrow limits, the climate of each place in that zone 
being controlled by the combined influence of the geo- 
graphical peculiarities of all other parts of the earth, 
^^ereasy if we compare the state of things at two 
distinct and somewhat distant epochs, a particular 
zone may at one time be under the influence of one 
dass of disturbing causes, and at another time may be 
affected by an opposite combination. The lands, for 
example, to the north of Greenland cause the present 
climate of North America to be colder than that of 
Eurqie in the same latitudes ; but the excess of cold 
is not so great as it would have been if the western 
bemisphere had been entirely isolated, or separated 
from the eastern like a distinct planet. For not only 
does the refrigeration produced by Greenland chill 
to a certain extent the atmosphere of northern and 
western Europe, but the mild climate of Europe reacts 
also upon North America, and moderates the chilling 
influence of the adjoining polar lands. 

To return to the state of the earth afler the changes 
above supposed, we must not omit to dwell on the im- 
portant effects to which a wide expanse of perpetual 
mow would give rise. It is probable that nearly the 
whole sea, from the poles to the parallels of 45°, would 
be frozen over ; for it is well known that the imme- 
diate proximity of land is not essential to the formation 
and mcrease of field ice, provided there be in some 
part of the same zone a sufficient quantity of glaciers 
generated on or near the land, to cool down the sea. 
Captain Scoresby, in his account of the arctic regions, 
observes, that when the sun's rays "fall upon the snow- 
clad surface of the ice or land, they are in a great 
measure reflected, without producing any material 
elevation of temperature ; but when they \tftY^tv%^ o^ 
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the highest of them rising sixteen hundred feet above 
the plateau, have been thrown up by volcanic erup- 
dcma* It is by the repetition of an indefinite number 
of tuch local revolutions, and by slow movements 
extending simultaneously over wider areas, as will be 
afterwards shown, that a general change of climate 
may finally be brought about. 
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CHAPTER VIIL 

Whether the geographical features of the northern hemisphere^ at 
the period of the deposition of the oldest fossiliferous strata, wen 
such as might have given rise to an extremely hot climate— 
State of the surface when the mountain limestone and coal were 
deposited — Changes in physical geography, between the car- 
boniferous period and the chalk — Abrupt transition from the 
secondary to the tertiary fossils — Accession of land, and eleva- 
tion of mountain chains, after the consolidation of the secoadaiy 
rocks — Explanation of Map, showing the area covered by aea, 
since the commencement of the tertiary period — Astronomical 
theories of the causes of variations in climate — Theory of the 
diminution of the supposed primitive heat of the globe. 

In the sixth chapter, I stated the arguments derived 
from organic remains for concluding that the mean 
annual temperature of the northern hemisphere was 
considerably more elevated when the carboniferous 
and still more ancient strata were deposited than it is 
at present; also that the climate had been modified 
more than once since those epochs, and that it had been 
reduced by successive changes more and more nearly 
to that now prevailing in the same latitudes. Farther,! 
endeavoured, in the last chapter, to prove that vicis- 
situdes in climate of no less importance may be ex- 
pected to recur in future, if it be admitted that causes 
now active in nature have power, in the lapse of ages, 
toj)roduce considerable variations in the relative po- 
sition of land and sea. It remains to inquire whether 
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time were the accompaniments of new and extraordi- 
nary circumstances, and those not of a physical but a 
moral nature. The deviation permitted would also 
appear to be as slight as was consistent with the ac- 
complishment of the new moral ends proposed, and to 
be in a great degree temporary in its nature, so that, 
whenever the power of the new agent was withheld, 
even for a brief period, a relapse would take place to 
the ancient state of things ; the domesticated animal, 
for example, recovering in a ^ew generations its wild 
instinct, and the garden-flower and fruit-tree reverting 
to the likeness of the parent stock. 

Now, if it would be reasonable to draw such infer- 
ences with respect to the future, we cannot but apply 
the same rules of induction to the past. We have no 
right to anticipate any modifications in the results of 
existing causes in time to come, which are not con- 
formable to analogy, unless they be produced by the 
progressive development of human power, or perhaps 
by some other new relations which may hereafter 
spring up between the moral and material worlds. In 
the same manner, when we speculate on the vicissi- 
tudes of the animate and inanimate creation in former 
ages, we ought not to look for any anomalous results, 
unless where man has interfered, or unless clear in- 
dications appear of some other moral source of tempo- 
rary derangement. 
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and pebbles, the transportation of the same to a dis- 
tance, and their accumulation elsewhere in regular 
strata, were all assumed to have taken place with a 
rapidity unparalleled in modern times. This doctrine 
was modified by degrees, in proportion as different 
classes of organic remains, such as shells, corals, and 
fossil plants, had been studied with attention. Analogy 
led every naturalist to assume that each full-grown 
individual of the animal or vegetable kingdom, had 
required a certain number of months or years for 
the attainment of maturity, and the perpetuation of its 
species by generation ; and thus the first approach was 
made to the conception of a common standard of time, 
without which there are no means whatever of mea- 
suring the comparative rate at which anj succession 
of events has taken place at two distinct periods. 
This standard consisted of the average duration of the 
lives of individuals of the same gexuira or families in 
the animal and vegetable kingdoms ; and the multitude 
of fossils dispersed through successive strata, implied 
the continuance of the same species for many genera- 
tions. At length the idea that species themselves had 
had a limited duration, arose out of the observed fact 
that sets of strata of different ages contained fossils of 
distinct species. Finally, the opinion became general, 
that in the course of ages, one assemblage of animals 
and plants had again and again disappeared, and new 
tribes had started into life to replace them. 

Denudation. — In addition to the proofs derived from 
organic remains, the forms of stratification led, also, 
on a full investigation, to the belief that sedimentary 
rocks had been slowly deposited ; but it was still sup- 
posed that denvdati<yay ot iVve ^owet of running water, 
and the waves and cuTxetvU o^ x^\^ cjc,^^\i^ x.^ ^vw^ 
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finally traversed by melted matter constituting what are 
called dikes. As we enlarge, therefore, our knowledge 
of the ancient rocks formed by subterranean heat, we 
find ourselves compelled to regard them as the aggre- 
gate effects of innumerable eruptions, each of whidi 
pay have been comparable in violence to those now 
experienced in volcanic regions. 

It may indeed be said that we have as yet no data fen: 
estimating the relative volume of matter simultaneouslj 
in a state of fusion at two given periods, as if we were 
to compare the columnar basalt of Staffk and its en- 
virons with die lava poured out in Iceland in 1783 ; but 
for this very reason it would be rash and unphilo- 
sophical to assume an excess of ancient as contrasted 
with modern outpourings of melted matter at particular 
periods of time.* It would be still more presumptuous 
to take for granted that the more deep-seated effects of 
subterranean heat surpassed at remote eras the corre- 
sponding effects of internal heat in our own times. 
Certain porphyries and granites, and all the rocks 
commonly called plutonic, are now generally supposed 
to have resulted from the slow cooling of materials 
fused and solidified under great pressure ; and we can- 
not doubt that beneath existing volcanos there are 
large spaces filled with melted stone, which must for 
centuries remain in an incandescent state^ and then 
cool and become hard and crystalline when the sub- 
terranean heat shall be exhausted. That lakes of lava 
are continuous for hundreds of miles beneath the 
Chilian Andes, seems established by observations 
made in the year 1835. 

Now, wherever the fluid contents of such reservoirs 
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found in the earth's crust are divisible into a variety 
ofgroupS) tnore or less dissimilar in their organic 
"remains and mineral composition. The conclusion 
universally drawn from the study and comparison of 
these fossiliferoUs groups is this, that at successive 
periods, distinct tribes of animals and plants have in^* 
liabited the land and waters, and that the organic 
types of the newer formations are more analogous to 
species now existing, than those of more ancient rocksi 
If we then turn to the present state of the animate 
creation, and inquire whether it has now become fixed 
and stationary, we discover that, on the contrary, it is 
in a state of continual flux — that there are many 
causes in action which tend to the extinction of 
species, and which are conclusive against the doctrine 
of their unlimited durability. But natural history 
has been successfully cultivated for so short a period, 
that a few exaniples only of local, and perhaps but one 
of absolute extirpation can as yet be proved, and these 
only where the interference of man has been con- 
spicuous. It will nevertheless appear evident, from the 
facts and arguments detailed in the third book (from 
the fifth to the tenth chapters inclusive) that man is 
not the only exterminating agent; and that, inde- 
pendently of his intervention, the annihilation of 
^cies is promoted by the multiplication and gradual 
diffusion of every animal or plant. It will also appear 
in the same book, that every alteration in the physical 
geography and climate of the globe cannot fail to have 
the same tendency. If we proceed still further, and 
inquire whether new species are substituted from time 
to time for those which die out, and whether there are 
certain laws appointed by the Author of "Nature^ Vi 
tegulat^ such new creations, we find tYiat \Xv^ -^^rvo^ 



Cb. XL} THE SEQUENCE OF FORMATIONS. 303 

would afford proof of fluctuations no less sudden in the 
language of the people. 

SOf.ia Geology, if we could assume that it is part of 
the plan of nature to preserve, in every region of the 
globe, an unbroken series of monuments to commemo- 
rate the vicissitudes of the organic creation, we might 
infer the sudden extirpation of species, and the simul- 
taneous introduction of others, as often as two form- 
ations in contact are found to include dissimilar organic 
fossils. But we must shut our eyes to the whole 
economy of the existing causes, aqueous, igneous, and 
oi^nic, if we fkil to perceive that swh is not the plan 
of NaJfure. 
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canos are both of them the effects of one and the same 
cause^ it is highly probable that earthquakes are de- 
veloped for ages along narrow zones. And as the 
trains of active volcanos, although linear, have not 
all of them one uniform direction, but are sometimes 
at right angles the one to the other, so is it probable 
that we shall find in the lines of subterranean convul- 
sioDy whether of upheaval or subsidence, a wide devi- 
ation from parallelism. 
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surface, and represented the continents which we 
inhabit as the theatre of incessant change and move- 
ment, his antagonists^ who regarded them as un- 
alterable, assailed him in a similar manner with 
accusations founded on religious prejudices.* We 
might appeal to the excavating power of the Anio as 
corroborative of one of the most controverted parts 
of the Huttonian theory ; and if the days of omens 
had not gone by, the geologists who now worship 
Vesta might regard the late catastrophe as portentous. 
We may, at least, recommend the modem votaries of 
the goddess to lose no time in making a pilgrimage to 
her shrine, for the next flood may not respect the 
temple. 

* Illustr. of Hutt. Theory, § 3. p. 147. 
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delta ; it afterwards increases gradually to 50, and then 
suddenly descends to 380 fathoms, which is, perhaps, 
the original depth of the sea where it has not been 
rendered shallower by fluviatile matter. The progress 
of the delta in the last 2000 years affords, per- 
haps, no measure for estimating its rate of growth 
when it was an inland bay, and had not yet protruded 
itself beyond the coast-line of the Mediterranean. 
A powerful current now sweeps along the shores of 
Africa, from the Straits of Gibraltar to the prominent 
convexity of Egypt, the western side of which is 
continually the prey of the waves ; so that not only 
are fresh accessions of land checked, but ancient parts 
of the delta are carried away. By this cause Canopus 
and some other towns have been overwhelmed ; but 
to this subject I shall again refer when speaking of 
tides and currents. 



END OP THE FIRST VOLUME. 
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